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(54) MULTI-FIBER DIGITAL DELAY LINE 

(57)Abstract: 

PROBLEM TO BE SOLVED; To provide a multi-fiber 
optical delay line which is easily connected to a related 
component, whose packaging is convenient and 
compact and also which is thermally stable, 

SOLUTION: Plural optical fibers fixed to a flat substrate m , r 

r , 

are incorporated. The fibers are linear, and an input part ,. ■ N " 



304 and an output part 306 which are equal in length ■ /|* ^ *« ^ ' * 

and are arranged in adjacent to the substrate are w M.M/ K^M^^F. i 

included in the fibers. The input part and the output part m 'W 

of respective fibers are mutually connected by a U 

shaped connecting part 308, and respective connecting 

parts are arranged so as to have a peculiar and 

prescribed length. The inputs of the fibers are connected 

to an optical splitter 314 through a fiber mutual 

connection 322. In a preferable embodiment of this invention, a plane heater and over coating 
are used for the purpose of controlling a thermal profile over the plural fibers. 
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(57) [£&] (ftiEff) 
[»«] M»3 > *- * > b 1 0*«*»Sf*-C* *) , 




i«A:fr«*Ottft«oae-*£j£U ittEATJM^-O 
loconf-?:B&|B|Bf(:flf|femScOA*^-?-tt^l 70 

-elicit), «riE«»ontr-^-?-ii-?^ Bftoftm 

T, HUE 7 t A*>HE#£*> 1 owfflTjJKUiOjiU 
HtE@#08f fflFflfgfi, ffiE7 7 -T aoiIJE#5e«o i o 

[W*^2] HufE7r >f Aii^-ti-fn, loifciiH 
&<7>7 7-fA-fc;7;t > l-fct-tr, 1 E*cOjI$£ 

0 

Mi, 

tg7 r ^;«oA#-t^ > hw^ft^txi o(i, 

t, 

u sirf waw^H * a-wa^ h -mm± i : set 
[«f#a4i > m*u*«-c**, n 40 

W*«6] firEffi&OATJ-fe^ > Mi-E-tt-Pft, 
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Mi*— ti'V > h p-twnii, 

*EA#*fcJ:iFiREtti:&Jl*£*, ire* 
S<07t7 7 -r/-\*-ea-?*t(;ov>T<oKf.— bj'*^ > Mi 

[il*i9] flrK*10iiftfcJ:WE*2<?)iRl±, ® 

ttiLT£-<7>iS£ffM1-£, 8 
[**SlOl 1lrE1lft<Ott7T>r/*O-?*>0*l0 

n *>o£2 <7)jt7 t Y/^3f5t^*KftoiBo^d ti, 

&<0i:#RfcBSIII»!BI«t»K, fy ^jfcATjM-f^h 7 

!i, iREttStf>jfe7 7 4 xi&tiLom 1 ^spfiiJEBU 

n$« i E*oas» 0 

m 1 2 g«oaM 0 

1 4 ] «rEtt»o*7 7 i ^nwtmymv. 

i;> Wl't>3 1 ;k;^^^, K^-x h?tv^7t7 7'f /\"<^ 
iTEAtJ-t^^ > hisi^HtEffi^-fer^ > ttm 

3 EftoaiSR. 

7*S:-f A, fera^^-7"Ji, ffiE*-¥®K 

m 3 E«wasmo 

[i*ai7] iWE««o»2 0^ffliSliit:JRi)# 

W*«i 8] nfrE^BK-^Ji, wrE7t7r^/si; 
iJiti K'J 7 hiair/v-y ^-S:*KWUi<i-J:-5 
C WE^a^'3t7 7'f/Mci>i/>T, Wi < m.<r)<£ < m.Ltz#k 

1 7 etoieN. 
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^ > h o+^tt^Hco* i o^ffist^, jjfrie* i (?) 

7 r ^/•i'OjtflcD 1 0 0-10 5 KOHt;^^, 

7T-fAoi:g<A i oo-io 5 b> r-<omiu&.2> 

5ftX7°'J y*i, 

KEAM^i^^^^-t, mrieifft0 7 7 iv^o 

[0 0 0 1 ] 

vmtomamftm *«9jii, *7r{/«-x 

L-caAjitr-r^f-7 r /*f->'* -So 
[0 0 0 2] 

OHol landic 1 & [Optical Fiber-Based Matched Filte 

rj i«t*#Pfirlffti**XX/XXXXXX-5-UR| 

[0 0 0 3] 

[fl£*Oj£*l i!ftw£3?«lJuim* y h 7 - ? 14, 
b 7-? 14, ±iI®->XrAt£#ftfflv>-THJfc£tiT# 

i/>-5on, m%hWL&\z*> 9 1) > rziitifflfrnitf- 

Y|*5f-07 7 -fA'UEltJ: t* ? nr^^, $tft 
^#J#£ft (WDM IWave Division Multiplexed) 4 
feli«*#tft5r#.l#mft: (DWDM : Dense Wave Divis 
ion Multiplexed) ftjUt^fcffiflil- 4 - i f*S 0 



(3) #12 0 0 1 -2 1 5 3 4 3 
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WDMfclO'DWDMO&^ y )-7-?l4, Zilb&< 

if, ^oi^xof-n, aff, itm^mmt 

[0 0 0 4] *agi»l±, «* 4*ftfi«SL-CM 
1-£-irt r "C£& If, Kenneth P. Jacksonflill: 
10 TOptical Fiber Delay— Line Signal Processin 

gj (IEEE Transactions On Microwave Theory And Tec 
hniques, Vol. UTT-33, No. 3, March 1985, pp1 9 

3, i94*#R»s*ifcv») 0 %7r jemima, ffl*^ 

&)%:i>(OX'*>Z>Z.t-t>mWZnX^Z> 0 jiffW7t77^ 

v n, f - 7 r 4 t 4 tt * „ rati* , 
j!i£$o-3 t:£ A £ ftfe-ftt^, * - ■/* 4 to 9 r S 
tfSSL, F7/-/'7 9 C, 
20 (ffllxlf, 7t*V7i:for) *jM5KIBi:f>iifc7T 

[0 0 0 5] v;i^?7 7'fl|i»l4, ffl*Si:i&oT* 
7**»x4 7 7 7t^-&?fl4, 

tm^wommtemmi, 7 7 -r smfo^tz? ? y<r> 

30 ttti&bW.W.KiWmsii&o 

[0 0 0 6 ] a«0-r*^7r-f/<*aB«-Wi, yfcff 
-f(4##J$*U ft $o*i«5 2*4 fell -f-*UJl±<Ojt7 
7 4><^<r>\t)t LXfeViZti* (flJAIf, 1 9 9 7^ 
12)330 Bftltt-D a s ffe(C#4S*lfe, *S#^ 
5, 7 0 3, 7 0 8^^#He§ttfev^) „ #7 7-f»'o 
m*t;i3lt5*M-^l4, *^#i:fortt*§ix, * 
fjZtiZo yfeff-t^, ftS04|L< &i>2*<97 7 -fA 
OA7Jl:raB#(^tt$^-E>*^, gv^077^(0* 

40 B#^t > $S^SI"ffi3S-r-5 0 Lfe^oT, 77-f^flOg 

S5i^SiJ«lt&- t7v J -t^4 0 
[0 0 0 7] tt, Rv>7T-f/W, Sv^77^ 

/U i) fcft^gn^*X7°-;K;^^#tt^iti;J;o 
T, gt>7 7 -f A*Ji^> 7 7 ^;<i;ig L t a" 7 1 - y 
tS:t;5 s T-^„ XT*- A- 11, $ft£X^-X 
Oft«t»lt4-y*J, V><C*>OHlttfti9 + . 7 7' 

-/H-#^#lt-5ig#*i;-5, *7r>f/^16!iig 
? is J: 0*5 1 o 38 1) O If h o # II , 7 7 / <o*^*Kft 
50 Olft>o#«:4fet,1- 0 $ fb 7feKftl4, 
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[0 0 0 8] zco £ 7 fctft>o§ii, Mx.i£\ X7*-;V 
O^Kt- X7°-;u±<7)7 r -f /*tc*t 

LT$£L^7-D77-f >nmiL-rz>ztx\ lit 

o 

[0 0 0 9] 
[0 0 10] 

ft 7 T >f /*ta*atf 0 ^tfcW7t7 T^^ilfftWA 

#W±, ftxryy^usmstu Wi^t, ftx 

■?>)•? 9 li, X*^-fc0nt:-^l»&[H]B|Ult^7t7T 

H*1-£ lofc^L-Citfrt £A7Jfg#0#:ifc:-li, 
BtfWB#WWMo&*?i3U, Wilt 7r -f ^OffiTjSS 
UPj5fe-t" h Z. t C 4- h o ilMH <o * x h $ ii/c^W^i 

& i o f «Mj*«»«u ± n , 7 r ^ai^'fi 

[ooii] ^^w^i^ifi^tcijv^-c, 

tro Atf-feT^ > Hi, *RW»^Jt?*iJ, 

L<, ^oATJ-fc?^ > KOATjJS^-t^-C, ATj-t^ 

ft£#*L<, Soffit; -t^p( > hcoffiTJS^t^ 
T, £b7j-b^ > H^B&Sil&IJ&OH&JSK d 

[0 0 12] **WW#2W*JfcB.«tC*v>-C, 1*ft<7) 
7 7'f/^e>$«Lfce-f-0 3tr-?rm*L-r, #-0 

[0013] *n^<7)fft Lv»«t»ii-ctt, mm<o* 

7 7 /^;.fcv>T, iaS7°0 7 7 -f ^fcltjilU SSft 



(4) #12 0 0 1 -2 1 5 3 4 3 

[0014] mmmt^iz, aT«*»B«>*#w* 

<fc = 

[0 0 15] -JtttOfcfc, *oiIW<t4ft* 
U, &0O|^$i£l±|B|#Og£t;c>v>TI±, T2tfpi s 
H— 4 (fl*U\ H3<Dt£X7° 
'J 7 9 3 1 4 J3 J; U'm 4 (OftX 7°'; y ? 4 1 4 ) „ 

[0 0 16] 

Kwoti^fi] fflosi^ j: 19 a < Sfrt& 

[0017] a Hi, ?W7 7^<*IM1 00* 

x.lf, 19974U2H30 B#ttt?Da 
tL/-*S#^ 5, 7 0 3, 7 0 8-f£#ro£;jT.fcv>) 
*7K-T 0 *M-tl±. *X^'J 7?11 8t:JtftSit, ft 
X 7>J ";?118tt, ^it-ftt^HS 1 0 2, 1 0 4 , 
10 6, HXZfl 0 8 i:M^lt^ft£4oO!BlJ1i<7)7 
7 Ajg-f @K 103, 105, 107, fciO-'l 0 9 

SI 0 2, 104, 1 0 6> filVl 0 8CJ:oT, f 
ix-fti-jf 1 13, 115, 1 1 7, fcitM 1 9 
±i:tB7J^ti, ftfg^Si 1 0OAJi:aes*ii, ft 
&-£S 1 1 0 li, fll-g-gft 113, 115, 117, H 

1 1 tift-t& 0 
[0018] 102, 104, 1 0 6 ,^*^1 

0 8 i:±orScWSix&*«-to^«||Hffct:*i* 
/i*, TfclMIl 12, 114,^^^116^',^ 

50 SI 0 4, 1 0 6, isitn 0 8 &:-?-*i-r:h.|K|*ftlte> 

w:7t Y/^ft^-gKcsess^^o 12,1 

1 4 , isic/ 1 1 6 ii, fg-tii&T, 2 T, isJ;^3 T 

ZZti¥iii>fzb-r&, ilSTii, 3fM<oetra 

JWIW^lE-t-io 'fi^-aSET, 2T, feJ;V'3Tli, * 

fi-e*u : 2 : 3<ojfe*43fse«oftswjfea3g«i 1 

2, 114, i3itni6 *S^i-«&itt-, ±f&2ii 
ho -eo^*, ^PSl 0 4, 1 0 6, HiVi 0 8t: 

wa#»te.*i.feflr^e»uiBi«pi=pjji6i-*«*ii, 

SI 0 2 t:^«^ltf>^^:«-tglS±c01s^ ? ffl7: 1 1 
40 0 KSftT^, B#ISfflrfl 1 o^-, 2o#, fc«t(7'3c> 

i oica*tte*4o L/^ot, ^psi 

0 2, 1 0 4, 1 0 6, fei^l 0 8 {zwmttlfbtitz 

m^m±<om^ii, m^'^tn-fj 1 1 o i;B#^«ij#t 

[0 0 19] H2{X^1-J:-j{C, 12,11 

4, aixfi 1 6 (i-eti-rtt, a«i:ft§<o*7rYn 

2 2 0 iV\mW^y'-^2 2 2 K#£#lt£ - t T", ^ 
flg^tt^o X7°-;U 2 2 2 t:#i#tt?jtL) l i7t7 7'f/N* 

50 r^«'2 2 OO^^ftKfcltSlfiboiSr&fcfb 
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+0 wx.iz, #s&tti&fti4, 3f#<osgj6fto*«^**7 
r -f /<2 2 o tai>rjifrr-6ou£<4i*Htftje-r 

h 0 Wk3k%2 2 4i s F]|gfX'/-^2 2 2?)W>Hi: 
[0 0 2 0] ElKOJlMtl 0 0 ii, mus, Hi Oil 

mhi 1 2, 1 1 4, a xxfi 1 6 raoftftfton^ 

2«Xf-*2 2 2 ic#§tttt<b*i&v>j!3§jj£l l 2, 

1 1 4 , ioit/ 1 1 6 UMit#tt5>*L£*7 r-f Mff)-t 
7*>Y (fflxlf, HKOgllSl 0 2 fcjfcfttttifc 

X7'-;i/2 2 2 *>?>(itL^:7 r >f A-tW > H 

* ^ ft 7 7 Y^'T^ £ ft £ V JU ^ 7 7 / *ftj§ 

M^coSS fcftSttx >irv-y\ x 7 - * 2 

2 2 *E*+*ittt, H»T*4ii\ itz&A&om 

[0021] n^-v 
r 4 r *mm. i *a*j^ i^ot, * 
^c*Kfiti^efc^ s *iis^^o m 3 UTK-r a^on 

;NiB&KJ3V>T, 3114^3 0 0O*7 r Y / ^' 3 0 2 Ii, 
h£ftTEtt£ft£ 0 #7r>fAf4, U 
^■WStWa-f* > h 3 0 8 CioTl* Sft/cATJ-trT - 
^ > h 3 0 4£4 0 f ffi7J-fc7";t > h 3 0 6 Sr-grtro A73 
-bTV > h 3 0 4 (4, IMWC?* IJ , fiS***L < , A 
Tj-fc^ > r-<OA7j5$3 1 Oli-f^T, A7j-fc7V > Y 
KS*fci«*o«friS < K** J:ii:BILtEi?ii 
-£>o IMf*C, 8,1]* > r- 3 0 6 (4, K&j^ijt 5 * •) , 
££# f ^L<, tb7J-t7-> > hcoaJ7j^3 1 2 (±i"-< 

R*LTElI$ft*c H3W**3glSU*v»T, 
*7r^<3 0 2 <T>XI<fW&%L-t V * > r- 3 0 8 ii^tt 

[0 0 2 2 ] m»Oft7 7-f ^<QA7J«3 1 

A* (mass) 7 r 4 /^2SI^3 2 2 fc^LT, * 
X7'J 7H1 4 0ffl7J7r^r^'3 1 6 Id! *(:£;££ 
ft£o ftXT-'J -y ?(i, Sliffiixl? -c^-c* 0 , 

A Tr = nc* (Ll-Ls) / 
5^, neti77'f /^nroffljff^t 5 *^ c(4££ 
(:£(t£ft<7)&]£-C*-l> (Pllx.lf, Jong-Dug ShinffilC 
TFiber-Optic Matched Filters with Metal Film 
s Deposited on Fiber Delay-Line Ends for Optical 
Packet Address Detection] (Photonics Technology L 
etters, Volume 8, Number 7, July 1996, p. 941) £ 
#!HS*LJfcv») „ [US 3 2 8T£l*3*Lfc«# 

#-§•14, ffi7jSi3 1 2UH*Lfc#*3e-H^O«W 

[0 0 2 6] ft?* t *L<» B»LTElSHt7T^ 

^-b^> > hi-Hi-fftS-tr, ATj-fe^ > Y 3 0 4*5 



(5) #|53 2 0 0 1 - 2 1 5 3 4 3 

S 

*(£, Photonic Integration Research, Inc. Jo X 0*Sumi t 
omo Electric Lightwave Corp. £-§Ttr# < 0^i£H#^ 
6T|TKSiirw>*. A»7T^/x-fflll«^7fSl±, Stt 

TaSli, TclitSlt* 1 ), Cftl4, SumitomoElectr 
ic Lightwave Corp. 45 4 tfFu\ ikura Limited^#i6/t^l 

[0 0 2 3] #R!4\ fyJ-i fcf -y h X r- 'J -A t LT 
10 fflfc%mZhfz%,fe-%li, *X7°'J 7^3 1 4C0A7J3 

2 6 U3!ftt£fi£o Mx.£4\ |W| t;g£<9 'J 
tiatHTJ^- F7r-f/t3 1 6 *^Lr, jtX7°'J ■/ 9 

3 1 4 14, A 1:7 r -f ^tgZ&M3 2 2 (c^lt4«S5c^ 
ATJ-t^V > h 3 0 4 -eft^'tit:B&|WIB#(;*-c7)A7j# 
■f-<03tf-*}ltt1-*o R3tT-l4x *17 7^«1 
3 2 4 Srifi-LT, *©^#3 1 8 cOA7J*°- h 7 r -f /< 
3 2 0 C?lJ^1--l>ir*, > h 3 0 8 tffiTJ-t^^ 
> Y 3 0 6 t h XtS^ft > Y 3 0 4 t^LT 
itfft^o A7J*°- r- 7 7 <^*3 2 Oli, 3fc7r <M3 

20 0 2 WtB7JS3 1 2 i:Sfl*+**flhW*, ^L^B#rfl«I 
^T-*ig^-S3 1 &l,Z%\mt2>Zttf-?&Z>i-i\Z^ m 
x.lfft5«*L^';^>TJgtf:S*t&o 7tlS^-ff3 1 8 
14, S«Lfc«*t«ffrLr, tt^HOffi7J3 2 8 CJt 
ft5*L**-W«*t=1-4. ta*3 2 8(4, 

ititLTU^o ^0 4 9^jt^ffi#(4, ^J^IfLuce 
nt Technologies lnc.^f>TUK$tiTv^ 0 
[ 0 0 2 4 ] SftWf7T^<3 0 2©U$fti-ty 
* > Y 3 0 8l4-?-*v-rn, @We^Oft$&^TLTv^ 
50 ^fc*, A7J^3 1 0(;*3v^-rjfe7r^^-3 0 2!iafA 

-f^'3 0 2 l^i&oTjllf LT, @#(7)B#ffi(;, 

3 0 2 0P4l3i-r^tH7jS3 1 2KiJ*1-&o R^LsO 

4 DSv^7 r /^WM-f-wpjj^J:, J; tj^v»7 7 4*/< 

(4, ^(0 4 J plcS31t-&wt^-CiS o 
[0 0 2 5] 

c (1) 
40 i^itiTj-t:^ > h 3 0 6 

(C*7 7'f/^3 0 2 ^MJ#i-.?>it-e, *7 7-fA3 0 

4, 7 7-fAft<ofill4 SS<7)M5>LL-Ls^ffi*T 
'J^$^ (tfjx.14*, AQ^if\£-/Y/^xnTv9)vmM~~ 

[0 0 2 7] El 4 a (4, *§|EH<7)* 2 O^JfeBl^^ 

-To m3<Dmmmm^<7)x n a^i»4ooo*7r 

-f/<4 0 2 14, HKfi-)(-#-0 3 Fffi(C*X h LTEMS 
50 tl-£o ATJ-fc / h 4 0 4 £ 4 O^tBTJ-fe 7"> > h 4 0 



-5- 



9 

[0 0 2 8 ] 0 3O«S-ti'^ > b 3 0 8 it±R*]-(::, 
H4«e^-tr^ > b 4 0 8 U*5tt4 7T'f/^(i$f, 
(C, n Y^-k^jO b 4 0 9 i^ikts 0 
> b 4 0 9 ti, HKS-IC, *7 r >f/*4 0 2 U«fc oTB 
£Sft£#-¥ffiU£>tK 0 3?>*7 7 4 , /f3 0 2 (Oft 

iTA=neXL s /c 
77 -T/^ftLsli, XtS*?* > b 4 0 4, aj^j 
-b ? y< > b 4 0 6 , Hi Xf&fiH: ^>h4 0 8 (="f 
>Hr^ > b 4 0 9 i£tt) KM&ittfbti?zmZ*$ 

[0 0 3 0] H4 a"CI±, f7r^U0 2«Uffg 
S-t 7* j< > b 4 0 8 fc£M-fc 7* > > b 4 1 1 
SSc-tr^^ >F 4 0 8> ATJ-t^ > M 0 4, & £ If 
IMj-bV* > b 4 0 6 Ciot^i^lUflifff-e 

v>li, 04 aO$i-t?7 > h 4 1 1 (±, 04 bOiiS 

flu o l-cgt-t-i^u, -r-<r^< Ltrfci^o SMfli 

4 0 Hi, 7v7j-t7'y<> b4 0 A t^SM'm-i>mi<r> 

#2<7)S|!5t4 1 7 36*51* t 4, =r>f >M 0 9C0^t<^<b 
^ISta-fi^WiiC, U^SP^-4 1 3*'P>3 

4 ;Hr^> >b409£n-T^ Lfei6^^ tT\ El 4 a 

> b 4 1 1 Ltv^„ HI 4 bcOHM 
BSSti, t^ttf)3-f ;H:^j( > b 4 0 9 ^FBU 
ESi-i^t^SiA:*, 04 a<0*»^]gJ: 0 *>4f 

[0 0 3 1 ] 04a, 0 4 b<0^jfcff2g(i, fljxlf, 0 

5 IC^-tfciJl), 0 5C:33lt&fl*CD7 7 ^<OU?i 
•bT';* > b 5 0 8rt\ ftSrt^&Sn Y^-t7"y< > b 5 
0 3 ££0*5 0 5, fc^O'im-OHr^ > b fcl^T 
fv>fc-^7r^(«U?I-ty^ > b 5 0 7 i-str 

iii:, £Mc^1-S-i#Wt&-e&£o ioEUo 
-CafeS*! ti) s #>2> 0 

[0 0 3 2] 03Ojrfc77^/*.'3 0 2, 04O7t77^ 
/U 0 2, El5c r )7t7Ti'/'(5 0 2i±, 7ri'/'ift£jg 

V * y b 3 0 4 i3iy i aJ7J-b7*^ > b 3 0 6 ^7 7 

^f/^i-f-ii-en., 7T-f/^ B io^si*ifiif7-f- (fix 

If, 7 7 ^ AOfigCO 1 0 0- 1 0 5/<--b> bO?g& 

v\ ££, A7JS3 1 0 *5 J:^m^j5»3 1 2^-f-<T, 
ATJ-fc^"^ > b 3 0 4i3itb'tt)7j-b7"^ > b 3 0 6-?"tL 

fi < i:*l> i ? 7 t 'f /s^rSIt^ i i t St Lv>„ r 



(6) # H 2001-215343 

/0 

*?iH*7T^U0 2<Oft££*i7c$-£-i>='W?7 

04OA7J*S4 1 OUttttSft^BflSJ^, J:f>Sv>7 
r 4"^'ftLs<7)tU7JS4 1 2 Cnf-^ft^lCiltL^Bf 
i uaUfe S *l« **H»W«i£ A T a *«*S f * * * / < -y 
77') >7*ffliiiri3V^TSS-C^l9 -p & 0 
[0 0 2 9] 

(2) 

Og&W^fl^tK^J: »3 . A**^ > b 3 0 4 £-£-tr7 
iO r-f/s'^, IWICft^C^f), *»offljij-b^pi > b 3 0 6 
£ $ tr 7 r -f / <36 S |WI i; ft $ C ^ ^ i t i) s Um § tt 4 0 $ 
f>!:, SS-ty^ > b 3 0 8(i, 58311-^*77^^*3 

0 2 ^-tn-PtLHIrwgfSwft 3 * *t 4 i ^ ffs-r* 

[0 0 3 3] *7 7^/?3 0 2I±, f«Jx(f, 1 9 9 3$ 

1 1 ft 2 BttltTB u r a c k«IC#45K. 
(C#H3t LTjtfflStLl>*H#it»5, 2 5 9, 0 5 1 
t ( [Burac kfttfj ) CE*oSttfbSit*:ffi« 
^<-X£077^y<;i--r^> ^Hft* i O^feSrfflv* 

20 T, +*t:|iJ»§tLf l :#jtt ; Be^1-4>lfc* f nr^T-* 
So Burac k#^<0Hai3 1 D^&fcffl^T, "7- 
7*l/-^li, f7r Y/<*«if#J-e3— f-f >7*StLfc 

0 6 li, c:073j£i:^oT^-7 1 -i' >^S*i«7 r ^ 
M'6 5 0 *^1- o f7 7'fA6 5 0(±, flximTW i 
9(C mm 5 2<0flfi4:«W±UEtS*t4o ^S^S 
6 5 4rt*, S«6 5 2 CtfLTflLotj-ibft, 1 Oft 
?<077^!#; X*|6j{IffiK6 5 6«tt««(CEfllS 
ftJ 0 ^Rft 6 5 81)K 0 3 O^^E-t^jt > b 3 

0 8 UUItSft4fflv»7 7 >f AKSi Lv^ft? Lv^ 
&ZXmm-&\£ZnZ>o -fit, 77^<g6 6 0 

X7f|S]i:!ii£77|6]t;ESI6 6 0 7-i!t£«6 5 2 CE 

*71"*J:o, »«6 5 2 UE«$*t4o gUW7 7 4'/< 
ftli, XJl&lCEUKtSKOSJroBi:, X7j|S)l: 
JE)t6 5 6«ltEllS^4 0 3faofto$f,!S:4*-7" 
6 6 4 36 s , ffifeJ* 654, ft$656, #Hft 6 5 8, 

ft? 6 6 0, fcitb'^nftB^-T-e 6 2 i:i-=tl5E 
40 SfLS^S 1 o;i— -fify'kt. LTJi'iio^, 1-^fc*> 
t^x b £ttTEft$;K.&i-C\ - '9 iES 

*i*o 0fMo^-7^«{;E*Sti7cft, 7 7^* 
1*^6 6 6 TMSU»rS*i5o ftf^C, 7t^ /^iWafc* 
(i, lgl<0^-7i:$e>^4^-76 6 436 ? , A7jiS6 

1 0T«$tl, iiJ7J^6 1 2-C^1-4^^-7t4- 
Uli:, y7#m 6 6 8 -efflBf L, 5r#m 6 6 8 T» 5 
fLTt-ty^ > b* b 'J 5 > 7*1" S„ i*l<b<0Sa5(±, * 

0 3<O7C#7 7 i M*ffii:««3 2 2 33 ± {^'3 2 4 t: 

-e^t-e^fb'ottibtiSo 

50 [0 0 3 4] 0 7(i, |6<0-t?y3 >6 7 O^iiS^f 
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®7 7 0 £^to ±yr^^7 6 3 HiXfl 6 5ti, ¥ 
ffl*2H*7 5 2 tHSLTS-rS £-5 £, S^J^-x 

i Vf7 7 4 i>mmWz-T'( yyi 7 2 t, 
7 6 3 J3<tff'7 6 5 fctC&fcSit, ¥!H-?7 76 
¥ffli*»7 5 2WT«*BICJR»)ti-lt<b*i4. 
ri^t-?!*, aaW^fSftl-e* 19 , Mx.t£\ Mine 
0 Products, Inc. frbfSI&ZtlX^&c 
r -f >^*7 7 4(i, 77^^$[t)t<xr^>77'4- 
iS/cLT, Tit-? 7 7 6 t, 7 r -f /■? 7 6 3 £ £ 7/ 
7 6 5 to|WoSfe<oe*$Atit*(;i-* io, WA^E 
atJ-sH-t LTW^#J**/ct^\ CUUi, fflxli", Dow 
Corning Corporation^ A#<tft6&rtii5*;ft.TV>.i>*k 

>?'7 7 4 i3 =t C^'li— ^ 7 7 6(£, ft 
7t-[a'7 6 3 &£V ! 7 6 5 (Coi/»r*SL3t*-/n7 
7"f ^fcflLSU 77>f;<7 6 3 33£7>'7 6 5<0#^li 

[0 0 3 5] ±*Lfc«^W&**iBffitt, ±E»W* 
H A r S *# 1 : i± HU & -e* * *> £ < oft** ttffj 



(7) iff 153 2 0 0 1 - 2 1 5 3 4 3 

72 

figT**£o ^x.(i\ EI3<0A^-b?V >h304££?>* 
8tfj-ty* y \ 3 0 6i±, sw;*tLT3fc?iJWor*)$ 
T-Eit£*t-C&£v> (0lJx(i\ A7J-t^> h 3 0 4 
12. ffiTJ-b^jf > r- 3 0 6 (ci^LTSlt-C^o-Ct £ 
V») o ZblZltZ-f') y 9 3 2 6 0tB7J7r-f/<3 1 6 
j3i0 f fti|t'S'»3 2 0WA7j7 7^^*li, it7r4^2 

70 [isifficoffim^^] 

i: J: £ * v )l f- 7 u ? *co1fj£ £ 7jrf 0 

[02] 0 1 <r>%mi®si-zz>-?^f-7 7 i'^&M, 

[0 3] *^og|M^wftB&0t^i-o 

[0 4] 0 4 a££t/0 4 bli, #f£9J CO £ 2 j3 £ 7/ « 
[0 5] ^H^O^4CO^iif^coW0&^1-o 

20 [0 6] 0 3<7)HM^.t;i3^rawiifL^ iTffn 

£ flfcft 7 7 >f A£ £ 7J« & Tjt-fo 
[0 7] H6W*ifcBffiW»flSH4:*tft-i-* 0 
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